Short version
Successful and reliable sterilisation of medical instruments is basic requirement in every hospital and in every medical practice. Conventional sterilisation methods are often reaching their limits since new materials used in modern medical technology such as plastics cannot withstand the heat during the autoclaving or their surface is strongly modified and etched in cold sterilisation using chemicals. Plasma sterilisation offers the possibility of effective sterilisation that is however at the same time friendly to the treated object. Desired effects can be very selectively achieved by the proper choice of the plasma generation scheme and gas mixture used. The interaction of plasmas with bacteria, viruses, and pathogenic molecules is studied in the European project BIODECON, which is coordinated by the Center for Plasma Science and Technology (CPST) at Ruhr-Universität Bochum. Particularly noticeable in this joint project is the use of identical plasma reactors at every participating laboratory in Germany, France and Italy. Achieved results and observed effects at these laboratories can therefore be directly compared and also tested. This is extremely important in the case of plasma inactivation of prions. Prions may be studied only in highly protected safety laboratories, where any diagnostics of the plasma process is strongly limited. When, however, the biological tests in these laboratories show high sterilisation efficiency at particular plasma parameters and gas mixtures, the identical plasma can be reproduced and investigated at the laboratories of the participating physicists, where advanced diagnostics are available. The role of reactive species such as radicals, UV photons or energetic ions in the inactivation process can be revealed and well studied in this way. This understanding of fundamental mechanisms of plasma sterilisation is an important step for its further development and final application in the medical industry. 
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